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UNITED  STATES  COAST  GUARD 

WASHINOTON  ^  VOf»t  1946 

Memorandum  for  Floating  Units  Division 
Attnt  Lt.Cdr.  Wilcox 

Subji  Report  on  self' -righting  characteristics 
of  life  jackets 

1.  Inclosed  for  your  information  and 
file  is  a  copy  of  Report  No,  1  of  Research 
Project  CORD-3-1?- 46  dated.  If  October,  1946* 
This  report  covers  tests  conducted  to  com¬ 
pare  the  self-righting  characteristics  of 

a  new  Coast  Guerd  experimental  model  jacket 
with  various  other  jackets  now  in  use, 

2,  Moving  pictures  covering  these 
tests  are  available  in  the  Tenting  and 
Development  Division,  Room  5210,  for  ob¬ 
servation  by  interested  parties. 
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INTRODUCTION 


Th«  wearer  of  a  lifejacket  who  ia  unoonaalaua  upon  entering  tho 
water  or  any  time  thereafter,  or  too  weak  to  aaaiat  ttUaaelff  oust 
rely  on  hia  lifejacket  to  bring  and  hold  hi*  face  clear  of  tho 
water  to  poralt  broathing  for  survival,  Realising  tho  importance 
jf  thia  function  of  a  lifejacket^  tho  Coaat  Guard  haa  undor  develop¬ 
ment  an  Experimental  sa-1  lifejacket  doaignod  especially  to  produco 
self-righting, 

Conaandor  Mo  Drftartino,  USCO,  aubaittod  the  original  doaign  of  the 
Experimental  SR-1  lifejacket  to  tho  Fiold  Tooting  and  Development 
Unit  and  auponriaod  the  construction  of  tost  samples  at  tho  Coaat 
Guard  YARD, 

The  Experimental  SR-1  lifejacket  ie  intended  for  use  by  Coaat  Guard 
personnel  on  surface  vessel*;  for  wear  at  all  tinea,  including  at 
work,  in  war  time;  to  be  worn*  in  peace  time,  only  when  the  nature  of 
the  work  requires  its  use* 

This  report  is  cones  ned  jeainly  with  a  comparison  of  the  self-righting 
properties  of  the  Experimental  SR-1  lifejacket  and  several  typos  of  present 
day  lifejackets 


2 


SUMMARY 


The  Coast.  Guard  la  developing  a  nan  lifejacket  for  uao  b j  Coast 
Guard  personnel  an  surface  vaaaala0 

It  la  deeigned  especially  to  bring  and  bold  tha  wearer’s  faoa  elaar 
of  tha  water  to  parait  braathing  for  outtItaI  whan  tha  wearer  ia 
uncona clous  or  too  weak  to  aaaiat  hiaaalf0 

lifejacket  wearers  war  a  instruotad  to  taka  a  position  faea  down  in 
tha  water  and  assuaa  complete  relaxation  aa  if  unconsoiouso  For  tha 
types  of  lifajaokata  tested,  THE  PERCENTAGE  OF  TRIALS  ON  WHICH  THE 
LIFEJaCELT  SUCCESSFULLY  RIGHTED  Ttfi  NEARER  IS  SUOiARIZKDi 

Coast  Guard  Experimental  SR-1  lifejacket  07  A<  ■ — - 

(worn  by  13  man  for  a  total  of  12<>  trials) —  ~ 

Coast  Guard  Nodal  2  Lifejacket  : - ^ 

(warn  by  8  man  for  a  total  of  24  trials)  -  -  ... 7.7?.!*  ... 

Malian  Instltuta  J~40  Ufajackat,  '  ‘"oa  « - 

(worn  by  13  sum  far  a  total  of  24  trials)  _ _  ..  .  ' 

Madlfiad  Nary  Standard  Lifejacket  (Fiber- 
alas  used  in  liau  of  Kapek) 

(worn  by  13  nan  for  a  total  of  114  trials)  j  ^^  40 ,9J 

A  16  MM,  silent,  colored,  nation  pictura  of  tha  trials,  antitied 
"Self-righting  Aation  of  the  Coast  Guard  Experimental  sft-i  Lifejacket 
Compared  with  othar  lifejackets"  ia  available  at  the  Office  of  the 
Chief,  Testing  and  Development  Division,  UoS.C.G,  Headquarterar  Wash¬ 
ington,  Do  Co 


PROCEDURE 


Th*  first  trial*  *f  th*  Coast  Guard  Experimental  38-1  lifejacket  (sss 
d ascription^  page  8)  wars  oanductsd  an  5  August,  1946,  from  a  plsr  at 
Fort  Smallwood,  Baltiaors  Harbor,  Maryland,  in  daap  water  In  a  flat 
calm  and  na  sea  Eight  anils  tod  son-,  garbsd  in  bathing  trunks  only* 
wars  tho  Experimental  3R-1  lif  ojackot  and  a  Modified  Mavy  Standard 
lifejacket  (sss  description*,  page  U)  in  turn.  Each  Jumped  foot  first 
into  tho  watar  with  instruotiens  to  exhale  a  normal  aaount  of  air, 
taka  a  position  face  down  in  tho  water,  and  aaauas  ooaploto  relaxation, 
as  if  unconscious  Each  a  an  mad*  thro*  trials  starting  with  are*  along 
tho  sides;  three  mors  trials  starting  with  arm*  extended  straight  beyond 
th*  head,  Observations  wore  aads  of  tho  success  or  failure  of  the  life¬ 
jackets  to  bring  and  keep  the  face  of  th*  wearer  clear  of  the  water  to 
perait  breathing 

Her*  trials  were  conducted  on  27  August,  1946,  at  the  saa*  location,.  On 
this  occasion  there  was  a  choppy  sea  of  about  one  foot  height,  some 
whitocaps,  and  a  15  ails  wi  nd  Sight  enlisted  man,  clothed  in  dungarees 
and  oxford  type  Navy  shoes*  wore  the  Experimental  SR-1,  the  Ifedi&od 
Navy  Standard,  and  the  Mellon  Institute  J~40  lifejacket  (see  daeoriptien, 
page  7)  in  turn  Trials  and  observations  wsrs  as  b*for*0 

On  7  October  1946  a  demonstration  was  conducted  lr.  an  open  freeh  water 
pool  in  Waahington  D,  C  Eight  enlisted  men  clethed  in  dungarees  and 
Army  field  shoes  were  each  of  th*  following  lifejacket*  in  turn:  Coast 
Guard  Exporiasntal  3R-1,  Modified  Navy  Standard,,  Mellon  Institute  J-40,  and 
th*  Coast  Guard  Model  2  lifejacket  (e*s  description,  pago  10),  which  is 
standard  for  ths  Merchant  Marins  Each  man  Jumped  fset  first  into  the  pool, 
ewaa  to  a  designated  location  with  instructions  to  inhale  a  normal  amount 
of  air,  take  a  position  face  down  in  tho  water  and  assuae  complete  relaxa¬ 
tion  as  if  unconscious  a  Each  man  made  one  trial  starting  with  arms  along 
th*  aides;  two  more  triala  starting  with  aras  extended  straight  beyond  the 
head,  Observers  recorded^  and  caaera  aen  took  movies  of,  ths  success  or 
failure  ef  each  lifejacket  to  bring  and  keep  th*  wearer 3 ■  face  clear  of 
the  water  to  perait  breathing „ 

To  determine  the  "static"  buoyancy,  each  lifejacket  was  wrapped  around  a 
heavy  neftaj,  frame  and  suspended  in  a  vortical  poeition  in  a  tank  of  frooh 
water  oe  as  to  suhaer1!*  the  topaeet  part  of  ths  Jackot  two  inches n  Th* 
weight  in  water  ef  the  fraae  alone*  minus  th*  weight  in  water  of  th* 

Jacket  olad  frame,  gave  th*  buoyancy,  This  asthsd  has  been  ampleyed  by 
the  Mellon  Institute  of  Industrial  Research 

Th*  dry  weight  of  the  pad  inserts,  also  ths  entire  lifejackets,  was  deter- 
mined, 


Present  at  tha  demonstration  on  7  October,  19i*6,  were  tha  following: 

Mr>  Ko  Bo  Am/  and  11*0  So  A0  Utoeht  of  tha  Bureau  of  Ship*,  Uo  So 
Nav/i  Mr  a  0o  Wc  Johnston,  of  tha  Research  and  Development  Dlvisiont 
Transportation  Cor  pa  War  Department;  CoMandar  Mo  D^Urtina  and  Lieut¬ 
enant  Jo  So  Waters  of  tha  Search  and  Rescue  Agency,  Uo  S0  Coaet  Guard; 
Mr0  Rc  Co  Hale  and  Hr o  P  Gibeon  of  the  Merchant  Marine  Technioal 
Division,  U  .  So  Coaat  Guard;  and  members  of  the  Testing  and  Development 
Division,  U  S  Coast  Guaid,  who  conducted  and  observed  the  testso 
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DISCUSSION 


Ths  Coast  Guard  Experimental  SB-1  Ilf •  Jacket  haa  an  innovation  of 
design  in  that  it  haa  two  front  flap  pada  that  ata  intondad  to  bo 
worn  in  ono  poaition  for  continual  ahlpboard  waar  and  In  anothor 
pooltion  for  wear  in  tha  water,  Tho  toata  conducted  in  this  report* 
with  ono  oxooptiont  woro  with  tho  front  flap  pada  in  tha  front  (wator- 
woar)  position,  In  tho  only  trial  in  whieh  tho  front  flap  pada  woro 
not  secured  in  tho  front  (water-wear )  position*  tho  Jacket  satisfactor¬ 
ily  righted  tho  wearer,  Additional  toata  of  tho  aelf-righting  qualitioa 
of  tho  Jacket*  with  front  flap  pada  not  aacured  in  tho  watar^eear 
pooltion,  are  centmaplated, 

Tho  Mavy  Standard  lifojackat  tooted  was  a  codification  of  Nary  Specif  1- 
catlon  S3  P-12  IDT  in  that  the  cotton  drill  envelope  had  not  boon 
treated  with  fl ana  proofing  comptund,  also  Fibergias  was  substituted 
for  Kapi'k  as  tho  buoyant  material , 

Tho  dry  weight  of  the  lifejackets  was  determined  as:  Mellon  Institute 
J-40  4  9  lb  *  Coast  Guard  Experimental  SR-lf  6,0  lb.  Modified  Mavy 
Standard*  5,2  lb0;  Coast  Guard  Model  2.  3,0  lb.  In  explanation  of  the 
variance*  the  Coast  Guard  Model  2  is  lightest  due  primarily  to  tho  use 
of  Kapok  in  lieu  of  Fiberglas  which  Is  employed  in  tho  other  throe*  tho 
ratio  of  weight  of  Kapok  ♦e  Fiberglas  being  1  to  2  2  for  equal  buoy  an  ay, 
according  to  the  Mellon  Institute  of  Industrial.  Research  reports]  the 
Ceaot  Guard  Experimental  SB-1  lifejacket  is  heaviest  primarily  because 
it  is  the  only  one  of  the  four  lifejackets  which  had  the  envelope  material 
impregnated  with  flame- proofing  ©  mpeundj,  the  flame»preeflng  compound 
causing  an  Increase  in  weight  of  cotton  drill  ef  about  50%, 

The  wearers  of  the  lifejackets  were  instructed  to  relax  as  if  uncon¬ 
scious  but  they  were  noticeably  handicapped  by  the  cold  Although  it 
haa  not  boon  demonstrated  that  a  conscious  parson  can  assume  the  relaxed 
a'l'Mtwde  ef  an  unconscious  person  in  water*  tho  use  of  conscious  persona 
was  reoortod  to,  to  avoid  detrimental  physical  aftermath. 

On  tho  5  and  27  August  tests*  data  was  taken  of  elapsed  time  from 
start  to  face  clear  of  the  water  to  peimit  breathing*  aloe  from  start 
to  wearer  in  final  pooitien.  On  the  demonstration*  7  October*  time 
w«ie  recorded  for  fece  to  clear  the  water*  except  that  on  the  Coast 
Guard  Experimental  3R-1  lifejacket*  the  recorder*  due  to  a  misunder¬ 
standing*  recorded  the  time  from  start  to  wearor  in  final  position. 

Due  to  the  shortage  of  personnel*  no  attempt  was  made  to  secure  men  ef 
unusual  physical  characteristics.  However*  it  is  believed  that  the 
subjeats  employed  ere  representative  of  the  personnel  serving  on  Coaet 
Ouard  vessels. 
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Is  from  start  to  wearer  righted  to  final  position,  whereas  on  the  other  tests  on  this  date, 
i  recorded  are  from  start-  to  face  clear  of  the  water,, 
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